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THE FRANKLIN SQUARES. 

THE following letter with magic squares of 8x8 and 
16X 1 6 are copied from "Letters and papers on Phil- 
osophical subjects by Benjamin Franklin, LL. D., F.R.S.," 
a work which was printed in London, England, in 1769. 

From Benjamin Franklin Esq. of Philadelphia, 
To Peter Collinson Esq. at London. 

Dear Sir: 

According to your request I now send you the arithmetical 
curiosity of which this is the history. 

Being one day in the country at the house of our common 
friend, the late learned Mr. Logan, he showed me a folio French 
book filled with magic squares, wrote, if I forget not by one Mr. 
Frenicle, in which he said the author had discovered great ingenuity 
and dexterity in the management of numbers; and though several 
other foreigners had distinguished themselves in the same way, he 
did not recollect that any one Englishman had done anything of the 
kind remarkable. 

I said it was perhaps a mark of the good sense of our mathe- 
maticians that they would not spend their time in things that were 
merely diMciles nugce, incapable of any useful application. He 
answered that many of the arithmetical or mathematical questions 
publicly proposed in England were equally trifling and useless. 
Perhaps the considering and answering such questions, I replied, 
may not be altogether useless if it produces by practice an habitual 
readiness and exactness in mathematical disquisitions, which readi- 
ness may, on many occasions be of real use. In the same way 
says he, may the making of these squares be of use. I then con- 
fessed to him that in my younger days, having once some leisure 
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(which I still think I might have employed more usefully) I had 
amused myself in making these kind of magic squares, and, at 
length had acquired such a knack at it, that I could fill the cells of 
any magic square of reasonable size with a series of numbers as 
fast as I could write them, disposed in such a manner that the sums 
of every row, horizontal, perpendicular or diagonal, should be 
equal ; but not being satisfied with these, which I looked on as com- 
mon and easy things, I had imposed on myself more difficult tasks, 
and succeeded in making other magic squares with a variety of 
properties, and much more curious. He then showed me several 
in the same book of an uncommon and more curious kind; but as 
I thought none of them equal to some I remembered to have made, 
he desired me to let him see them; and accordingly the next time 
I visited him, I carried him a square of 8 which I found among my 



Si 


6/ 


,4 


/& 


20 


te 


Jtf 


V* 


**' 


? 


fii 


4* 


H 


J * 


Jo. 


'■* 


S'J 


fib 


y 


/i 


2/ 


>< 


*Z 


H 


// 


// 


4* 


F4 


44 


H 


*z 


zz 


fs 


4'i 


/' 


W 


2-J 


H 


•*< 


** 


y 


jt' 


f7 


$S 


*< 


#4 


2f 


&K 


s'o 


fit 


X 


/,& 


* 


<V 


J* 


** 


H 


/ 


&■ 


4-*> 


H 


*t 


J* 


*, 



Fig. i. 



old papers, and which I will now give you with an account of its 
properties (see Fig. i). The properties are: 

i. That every straight row (horizontal or vertical) of 8 num- 
bers added together, makes 260, and half of each row, half of 260. 

2. That the bent row of 8 numbers ascending and descending 
diagonally, viz., from 16 ascending to 10 and from 23 descending to 
17 and every one of its parallel bent rows of 8 numbers make 260, etc., 
etc. And lastly the four corner numbers with the four middle numbers 
make 260. So this magical square seems perfect in its kind, but 
these are not all its properties, there are 5 other curious ones which 
at some time I will explain to you. 

Mr. Logan then showed me an old arithmetical book in quarto, 
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wrote, I think by one Stifelius, which contained a square of 16 
which he said he should imagine to be a work of great labour; but 
if I forget, not, it had only the common properties of making the 
same sum, viz., 2056 in every row, horizontal, vertical and diagonal. 
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Fig. 2. 
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Fig- 3- 

Not willing to be outdone by Mr. Stifelius, even in the size of my 
square, I went home, and made that evening the following magical 
square of 16 (see Fig. 2) which besides having all the properties 
of the foregoing square of 8, i. e., it would make 2056 in all the 
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same rows and diagonals, had this added, that a four-square hole 
being cut in a piece of paper of such a size as to take in and show 
through it just 16 of the little squares, when laid on the greater 
square, the sum of the 16 numbers so appearing through the hole, 
wherever it was placed on the greater square should likewise make 
2056. This I sent to our friend the next morning, who after some 
days sent it back in a letter with these words : 
"I return to thee thy astonishing 
"or most stupendous piece 
"of the magical square in which" .... 
— but the compliment is too extravagant and therefore, for his sake, 
as well as my own I ought not to repeat it. Nor is it necessary, 
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Fig. 4. 

for I make no question but you will readily allow the square of 16 
to be the most magically magical of any' magic square ever made 
by any magician. 

I am etc. 

B. F. 

It will be seen that the squares shown in Figs. 1 and 
2 are not perfect according to the rules of even magic 
squares previously given, but the interesting feature of 
their bent diagonal columns calls for more than passing 
notice. In order to facilitate the study of their construc- 
tion, a 4X4 square is given in Fig. 3 which presents simi- 
lar characteristics. 

The dotted lines in this square indicate four bent diag- 
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onal columns, each of which has a total of 34; three of 
these columns being intact within the square and one be- 
ing broken. Four bent diagonal columns may be formed 
from each of the four sides of the square, but only twelve 
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Fig. 5- 



of these sixteen columns have the proper totals. Adding 
to these the eight straight columns, we find that this square 
contains twenty columns with summations of 34. The 
4X4 "J ama " square contains sixteen columns which sum 



602 



THE MONIST. 



up to 34 while the ordinary 4X4 magic square contains 
only ten. 

The 8X8 Franklin square (Fig. 1) contains forty- 
eight columns which sum up to 260, viz., eight horizontal, 
eight perpendicular, sixteen bent horizontal diagonals, and 
sixteen bent perpendicular diagonals, whereas the ordin- 
ary 8X8 magic square contains only eighteen columns 
of the same summation. 

In addition to the other characteristics mentioned by 
Franklin in his letter concerning his 8x8 magic square 
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Fig. 6. 
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it may be stated that the sum of the numbers in any 2X2 
sub-square contained therein is 130, and that the sum of 
any four numbers that are arranged symmetrically equi- 
distant from the center of the square also equals 130. 

In regard to his 16X16 square, Franklin states in his 
letter that the sum of the numbers in any 4X4 sub-square 
contained therein is 2056. The sub-division may indeed 
be carried still further, for it will be observed that the 
sum of the numbers in any 2X2 sub-square is 514, and 
there are also other curious features which a little study 
will disclose. 

The Franklin Squares possess a unique and peculiar 
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symmetry in the arrangement of their numbers which is 
not clearly observable on their faces, but which is brought 
out very strikingly in their geometrical diagrams as given 
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Fig. 7- 



in Figs. 4 and 5, which illustrate respectively the diagrams 
of the 4X4 and 8X8 squares. 
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Magic cubes may be readily constructed by expanding 
these diagrams and writing in the appropriate numbers. 

The cube of 4X4X4 and its diagram are given as 
examples in Figs. 6 and 7, and it will be observed that the 
curious characteristics of the square are carried into the 
cube. 

W. S. Andrews. 

Schenectady, May, 28, 1906. 



